This Health Hazard Evaluation (HHE) report and any recommendations made herein are for the specific facility evaluated and may not be universally
applicable. Any recommendations made are not to be considered as final statements of NIOSH policy or of any agency or individual involved.
Additional HHE reports are available at http://www.cdc.gov/niosh/hhe/reports

HETA 86-138-2017 NIOSH INVESTIGATOR:
FEBRUARY 1990 Rendy L. Tubbs PhD.
MEMPHISHRE DEPARTMENT
MEMPHIS TENNESSEE

l. JIMMARY

In Novamber, 1985, the Intemationdl Assoaaion of Fre Highters (|AFF) requiested ass gance from the Nationdl
Inditutefor Oooupetiond Seety and Hedlth (NIOSH) on berdlf of thar Locd 1784inMeamphis Tenesseto
condudt aHedlth Hazard Evdugtion (HHE) a the Memphis Hire Department (MFD). Therequest conoamed the
heaing levdsand noseexpoares o firefigtaswho wereassgnad totwofiredaions saving threMamphis
Intemetiondl Airpart. Therewas concam thet thesefirefighterswerea agredter risk of aoouing hearing loss
because df theaddtion of aradt naiseto their cooupationd noiseexpoaures Theaty of Memphisand theMFD
a0 reguesed NIOSH to invedigete ather firedationsin Mamphis nat influenced by thearpart, for noiseexposures
and hearing dhllity among moredf thefirefightas

Stevigtstothe MFD weremede by NIOSH investigatorsin May, 1986, Sgatember, 1986, and March, 198710
condudt nosesnveys fivefiresationsand to examinethe heating aallity of 197 Mamphisfirefigtas Thenoise
uveysconaded of pasond noisedosmery onfirefigntasassgned to thefiredation far theentire 24-hour tour of
duty over two conssoutive daysa eech of thefivedaions: A NIOSH investigator accompanied thefirefightason
thar vehidetolog reponsetimesand ediviies Theaudiamelric examingionsweare puretong, ar condudion tests
adminigered aooording to the Oocupetiond Sefety and Hedth Administration's (OSHA) hearing consarvation
anadhat

Thendisedosmery resuitsreveded imewedghted averages (TWA) thet ranged from 60to 82 dB(A).
However, thelevdsencountered during codethree responsss (waming lights, Srens and ar hams) reeched 109
dB(A) foraocreminuetimepaiod Theaudomdric reitsshowed thet theavarage Marphisfirefighter
exhibited adheradaidic naiseinduced pamenant threshdd dhift. Thishearing losswesddidicaly rdated tothe
amourt o imewhich thefirefightar hed been on thejjab, with dereesing heating abllity ssafundion of yearsof
|vice

Becauedf thedatidicd rdationship bewean hearinglossand theamount of imeinthre MFD, NIOSH
invesigetarscondudethet ahedlth hezard eddsfar theefirefightas A comprehansveheating consavations
program should beimpemented in arder to reduce the growth of hearing lossfor firefightas: Speaffic
recommandationsare presanted in Sedtion VI of thisrepart
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INTRODUCTION

In November, 1985, the Intemetiondl Assodaion of HreFghters (IAFF) requested assgancefrom the Nationd
Institute for Oooupetiond Sefety and Heelth (NIOSH) to conduct aHedth Hazard Evdugtion (HHE) onbaraf of
thar Locd 1784inMemphis Temesse Theinitid request concamed firefightasassgned totwo MemphisHre
Degoatmant (MFD) daionssaving theMemphisintemdiond Airpart. The.conoam focused on addtiond noise
eqoaresfromaradt aditseffect onthar heaing aallity. Whentheaty of Memphisand thefiredepatmant's
adminidrationwere contacted by NIOSH about the HHE, they requested thet the survey beextended tofire
daionsoudded theinfluenced thearpart toinvestigate the noseexqposresand heating dality of firefigtars
throughout theaty.

InMay, 1986 and September, 1986, invedtigetorsfrom NIOSH visted the MFD to conduct persond dosimetry
far noseexpoarestofirefightersasdgnad tofivedfferat firedationsin Mephis induding thetwo firegations
svingtheMemphisinemaiond Airpart. Addtiondly, audometric examingtionswerecondudied in March, 1987
onthefirefightaswhowereassgnad tothesefivefiredaions Intaim repartsdesaibing theprdiminary resLitswere
fumishedtothe| AH, theMFD, and Locd 1784 in June, 1986, Decamber, 1986, and Uy, 1987.

Individud patiapantswearesart acopy of tharr test resultsand aldter of explangion of thesereslits Thisfind

regport rgpresntsacompllaion of dl of thesurnvey resitswhich hed been previoudy reparted inthelintaim reports

BACKGROUND

TheMFD erpdoyed gooraximetdy 1,300 firefightarsin thefire ppresson and emargancy arbuancesavice
dvisonsduing thepaiod of thesurvey. Theefirefighterswereassgned to 47 differant firedaionsthroughout the
aty of Mamphis Thefirefightarsganarally worked a24-hour continuoustour of duty fallowed by 48 hours off of
thejob. Thesetwo divisonsaveraged 52,678 damsper year during the 10-year pariod of 1974-1984.

Thefront linegpperausflegt of the MFD congsted of 49 engines, 23 ladder trucks 6ar aashunits and 14
ambuanoss Theengnemanufadurerswearegengraly American and Ward LaFrancg, Firsch, and Ford, thettruck
manufedurarsweare Arsch, Amaican LaFanoe, and Ford; and theair aresh unitswere manufeciured by Dodge
Intemetiond, Y ankee Walter, Odhkoeh, and Brodiway.

TwoMemphisfiredaionsprovidesaviceto theintametiond anpart. Onedf thesegationsison arpoart goundsand
theather isedjaoant to thearpart propaty, ssparated by aSlanehigway. TheMamphisintemaiond Airpartisa
commadd arpat saving severd mgar U.S andfaregnar cares Intheyear ending in Decamber, 1985, the
arport regdered nearly 350000 arardft movemantsand 36 million pessanger edanemants Thearpatisdsothe
hub arpart for alarge ovemight eqaressmall and fraight savice: Thisadtivity acoounisfor Sdaned araret
movamaisondl ussblerurwaysfor goraximetdy 90 minuesevayy day begming a about 300am.



METHODS

The parsond noiseexpoare messremaswaetsken with Merasonic Modd 301-do Merdogger dosimeters
with 1/8" rencte miargphonesdipped totheshirt adllar of thefirefighta’'sunifom. If thefirefightersweart onacode
threeregponseand put on thar tumout coat, they wereindructed to move the miargphoneto the callar of thecoat 0
thet themicrophonewas uncovered. Naise sampleswere odllected over 24-hour work shifts which necoessitated
thedosmeersbednangad evary eght hoursbecause of thetime condrantsof theMetrdoggars: Two consaoutive
24hour shiftswearemonitored a eech of thefivefiredations Genardly, naisedosmaarswearegivento onefire
fighter who rodein the.ceb of theengine or truck company and dsoto afirefighter who rodein thejumpseet. Ore
dosmde per dhift wesgiven to aperson assigned to theambulance nit, and onedosmetier weswom by afire
fighter asdgned tothear aesh unitsa thearport firedation. Naisedetacdledted with the Merdoggerswere
andyzed withaMerosonicsModd 663 Meroreeder. The Merareeder d<o dlowed for thedorage of thedeta
ontomegneictgoe Each dosmeter was cdlibrated befare and after sampling, according to the menufadiurar’s
ingrudions with atreoesble cdlibration sourcefrom the Nationd Inditute of Sanderdsand Tedhndlogy.

NIOSH investigetars datained permission fram the MFD to acoompery thefirefigntarson thevehidesduring l
reyposes Thisdlowed theinvedtigator to kegp atimerecord of adivities during thereponse, auch sstimeof
waning device ussge adiviieson afiresoang and thetimethe vehideweasaway fromthedation. The
invedtigetor would dso chedk the miargphone placemants on the tumout codts assuning thet the miargphoneswere
unoovered.

Theaudomdrric tesswereadmindered by aCounal for Aaoreditationin Oooupetiondl Hearing Consavaion
(CAOHC) oatified Oooupetiond Hearing Consavaionid. Testing was condudted in Sation#20inasdl dficein
thebadk of thedation. AnAcougiic SygemsModd RE-60 Trangportable Sound Booth wesassambled inthis
roomto acoudicaly isdlatethefirefighter being tesed. TheaudomelrictesingwasdoneonaGrasonSade
1703B Recording Audiomeer. Puretonethreshal dswere abatained at 500, 1000, 2000, 3000, 4000, 6000, and
8000 Hatz (Hz) ssparady far eech of thefirefighte’'sears Taid test imeweas gopraximetdy 10 minutes fdloving
abrief indrudiond exalangtion of thetesting procedure: Theaudiometler wesgiven anexteudivecdibration
immediady priar tothesurvey, sswdl asbang auigeted to daly hidogicd cdibration procedures Soundlevds
ingdethe boath were monitared congantly during testing to assLre thet the beckground noisewould nat inteferewith
theted reauits

A bridf quesiorarewss maled o thefirefightasassgned to thefiresations arveyed far noise. Addtiond
quesiorareswaeavalddefor firefightasnat recaving oneinthermall, ar who negeded to bring the
quesiomnaireto theaudiometric test fadlity. Thequesionnairedatained infametion onthefirefightar’sjab histary,
military history, medical hidary, and demogrgahicinformetion

EVALUATION CRITERIA

A. Nas

Expoaureto highlevdsdf noisemey causetamparary o pamenat heatingloss: Theextant of damege
dgpendsprimaily upon theintensity of thenaiseand theduraion of theexpoare: Thereisabundant



gudamidogcd and laboraary evidencethat protracted naiseexpoare above 90 dB(A) caussshearing loss
inaportion of theexpossd population.®

The Oooupetiond Sefety and Hedlth Administrations (OSHA) exiting sandard for oooupetiondl exposureto
noise (29 CAR 1910.95)? spadifiesamaximum pemmissbleexpoareleve (PEL) of Q0dB(A)-dow
resoonsefor aduration of 8 hoursper day. Thereguldion, incdadaing the PEL, usssa5 dB timefintiensty
trading rdationghip. Thismeansthet inarder far aparsonto beexposed tonoielevdsaof B dB(A), the
amount of imedlowed & thisexpoaurelevd mugt beaut in helf in order to bewithin OSHA'SPEL.
Conveardy, apasonexposed to 85 dB(A) isdlowed twiceasmuch timea thislevd (16 hours) andiswithin
hisdally PEL. BathNIOSH, initsQritariafor aRecommended Sandard® and the Amearican Conference of
Govermatd Indudrid Hygends

(ACGIH), inits Threshald Limit Vaues(TLVS),? proposean exposLrelimit of 85 dB(A) for 8 hours 5B less
thenthe OHA dandard. Bath of theelatter two aritaiadso usea5 dB timelintansity trading rdaiondhipin
cdadaing eqoaurelimits
Timewdghted avarage naelimitsasafundion of equosredurdion aeown asfaloas

Duaiondf Exposre SoundLevd (dB(A))

(hrslday) NIOSHACGIH  OSHA

16 80 85

8 85 0

4 0 %

2 % 100

1 100 105
12 105 110
14 110 115+
18 115+ -

**

* Noexpoaureto coninuous o intemittent noisein exaess of
115dB(A).

** Expoauretoimpuldveor impect noiseshould nat excssd
140 dB pesk sound presareleve.

The OSHA regulation hesanadionlevd (AL) of 85 dB(A) which dipulaesthet anemployer ddl admindera
continuing, effedive heating consavation programwhenthe TWA vaueexosadsthe AL. Theprogram mugt
induce monitaring, emyloyee natificetion, an audometric tesing program, hearing pratedtors training programs and
recorckegaing. All of thesedipulaionsareinduded in 29 CHR 191095, paragrgphs (C) through (0).



VI.

Whenwarkersareexposad to naiselevdsin excess of the OSHA PEL of 0dB(A), feesbleengnesingar
admindraiveconrdsshdl beimplemented to reduicethewarkers exqpoarelevds Also, acontinuing, efedtive
heating consavation program ddl dso beimpamented

B. Audomery

Theaudomdrictest resitsaatained for thefirefighterswere combined according totwo different aitenato
odeminethedegree of hearing hendicgp thet hed been adained. Additionelly, asngefreouency, degreeof
heaingimpaimant aitaionwes used toinitidly sreen the detatto deteminetheamount of hearing lossfourd
inthispopulaion. Thefird aiterionwes praposed by NIOSH initsaritaiadocument for cooupetiond noise
exposre® Thisaitaion whichisintended to deteminetheamount of hendicapin Soesch perogation and
communication dhlities averagesthe puretonefrepuendes of 1000, 2000, and 3000 Hz for bathears: This
messLremat will berdared tointhisreport asthe NIOSH vaiade

Thessoond aiteron was propossd by the American Acadamy of Otdlaryngalogy - Heed and Nedk
Qugay.® Thar aiterion combinesthe pure-tonefrequendes of 3000, 4000, and 6000Hz. This
combingtionwill bemod snsitiveto the sssrinaurd dfedsontheear fromnoisebecausedf the
propensity of hearing a thesefrequendiesto deteriorate sooner when exposad to loud naise®  This
messrarmat isdancted the NOISE vaigdle

Firelly, aaitaion proposad by Eages et d.© for Snglefrequency heating impaiment soores usesalowver
"impameant fence' o 25dB. Any pasonwithaheaing levd of 26 B or gredler a any frequency wes
dasdfied asshaving omedegeedf hearing loss ranging frommildtoprafound. Thisaitaiondffesfromtie
aher two aitaiainthet it looksa Sngletest frequendesrathe then averape hearing levdsaorossseverd
frequendes Thisaitaionwasusad to eveuetefirefightars hearing ity for theindividud lettessat tothe
uvey patidpents

Additiond andyseswere conducied on these detaonce the dfedts from thenomnd aging process
(presyauss weredimingted. To dothis the hearing detawere carmedted according to thefomula
destribed by NIOSH? initsaitaiadooument. Thefomulausesthe predoyoudisounvesfor meales
published by Pesschier-Vermea? in 1968,

RESULTS

A. Nos

Thefivefiredaionsidentified by theMFD and Locd 1784 far thenaise survey weare Saions#12/14, #24,
#28,#33, and#40. Sations#33 and#40 areresponsblefar saving theMemphisintemationd Airport, #24
isinaresdentid areg #28isinaresdentid/indarnd areg and#12/14 islocated inaninner aity resdentid area
o Memphis Sation#24 wes chosen becauseit averaged about the same number of regponses asthearpart
daions Saions#28 and#12/14 weredhosen by the MFD asrgaresantadive of "nat asbusy” and 'vary
busy" dations respectfully. Two conssoutive 24-hour wark shiftsweresampled for noiseat eech of these
daions A NIOSH invedigetor wesa adaion for theentire samling pariod. A tatd of 144 dosmeter
smpeswaeodleded duing thisaunvey.



Theresitsframthe8-hour dosmaler survey paiodswearecombined to yidd 24-hour dosevaues

acoording tothe OSHA regulations® Theaverage 24-hour dosefound & esch of the dationsisshownin
Tadel All of thedosssarewel bdow the 100%0levd, whichisequivdat toaTWA o 0dB(A). The
dosevauesdso aebdow 50% (85 dB(A) TWA), the NIOSH and ACGIH recommended exposure
limits Thetwoarpart daionsareranked number 1 and 3inhighes meen dosevdues(Tadle 1). Theranking
doesnat gopear to be dgpandant on the number of code 3 regponsss Sncethesaionwiththe highest
numbe of runsduning thenaseaurvey (12/14) wesranked sshaving thelovest noisedose. Themaximum
1-min paiod, anintegrated messredf thendiseover an entireoneminute pariod, doesnat vary agreet ded
bawen thefivefiredaions

Thenoiseddawerefuther andyzad by dviding the8-hour TWA dosmeter detainio vehide categoriesfor
thedrport and nonarpart firedaions Theeredlitsaregvenin Hgure L. Thedosmeter reedingsfromfire
fightersassgned to trucksand engines & the arpart daionsare gregter then thevauesrecorded @ the
nonampot datios A ardl dfferenceinthegopostediredionissen far firefigtasassgned tothe EMS
units Howeve, thevaidhlity of theseddtaisuch thet these differencesare nat datidicelly sgnificart.

Thendsedosmde usd inthesurvey recordsthedatain 1-minpaiods Thisdlowsfor anandyssof
oadfic paiodsdf imewhich rdateto edivitiesthet impeat onthenoiseexpoare o thefirefightas Onedf
theseadivitiesisthenumber of code 3regponsss Table2 howsthemesn noielevdsand themean
dapsad timefor the code 3 regponsesfor eech riding positioninthefiregoparaius A code 3 regponsewas
odined asthetimefram the digoetch of thedam until thetimethet the unit wes put out of saviceuponreum
tothefiregation Thus thispaiod indudesthewaming devicenoiseat thebeginning of theresponse, adtivity &
thesoeng and egrenoiefar theatireregponsetime Thenaelevdsarehighes far theengnecompenies
fdlowed by thetruck compenies and thenthre EMSunits Thetime spant on acode 3 regponsefdlonsthe
inverse pettem, with the EM S units aut thelongeet, fallowved by thetruck and enginecompenies The
dffaencesbewemn ridng postionsisneglighle with thetiller position on aledder trudk being an exogaion.
However, only onecode 3 regponsewes mesaLred during thesurvey far afirefighnter iding thetiller.,
Thedosmee reedingsfrom thetwo arpart firedaionswereexamined far a1-hour paiod (3:00-4:00am)
whenthear fraght compeny wesusng thedrpart edenavdy, and whilethefirefigtasweredeganginthe
bed hdllsof thetwo dations Thesedetaarepresanted inFHgure2. Theresutsdeaty Sow thet thesound
levdsinthebad hellsare dfected by thearaaft adtivity. It must benoted thet the dosmetersrecord noise
levdsonly doato 60dB(A). Thus thevauesreoorded prior to 3:10am. aremuch lessthen 60 dB(A),
meking thesound levd differentid bewean thetimedf drat adivity and no arat edivity even gregter then
thet hoawninFHgure2

Audomery

Theheaing dilitiesaf 197 firefightersfram the MFD weretesied during the S days of theevaugtion. Only
threeferdeswaeindudadinthistald. Theaged theteded firefightarsranged from 2310 S8 years witha
meenaged 406 yeas Thexfirefightasavaaged 15.7 yeasdf saviceasfirefigtas rangng fromless
then 1 year ypto 31 yearsonthejob. Thefirefightersweere categorized into fivie cooupetiond categariesas
fdlows firefighter (86), diver (45), dfficer (46), paramedic (18), and ather (2). Thecurrant sation assgmant
wasdonated. Tadsfar thiscaegorizaion aresaion#12/14, 42; dation#20, 12; dation#24, 28, dation
#28, 24; dation#33, 56; dation#40, 19; and ather 9dtions 16. Audiomric tesing was conducted & dation



#20. Trefirefigntasasgnad tothissationweareinduded in theteding toinoeesetresampesze. Any fire
fighter who weanit namelly assigned to acompany, but hed bean detailed to cover for an aosanog wesgiven
thegppartunity tofill out aquesionnareand havehisher hearing tested. Mot firefightarsinthislatter category
dd patiapeteinthetesing. Thisaooounisfar the 16 "ather dation’” assgnmantsnoted ebove

Audioméric testing was conducted on bath ears of eech firefighter & thefrepuendes of 500, 1,000, 2,000,
3,000, 4,000, 6,000, and 8000 Hatz (H2). To asoatainthehearing profileof thetested MFD parsonnd, the
hearinglevds indadbds(dB HL), wereaveragad for theldt and right eersdf eech firefighter. Thefirefightars
werethen categarized into thefdlowing Sx age graupings lessthen 0 years(17), 0 to A years(29), HBto
Dyeas(34), 40t0 44 years(62), 45 to 49 years(30), and S0 yearsand dder (25). Theaverageheaing
levdssenfor theagegoupngsaedoaninFgue3. It canbessmintheggphthet thefirefigntars heaing
levdsbegintodedire (., havelarger dB HL vaues) inthe 3000 to 6000 Hz rangewith adight recovary &
8000 Hz evenintheyounges agegrop (lessthen D years. Thisdedinecontinuesastheavarageaged the
firefighter inoreeses asisevidenoed by thelarger dB HL vduesseanfar thedder apegroupings Thededine
hesthe shgpe daradtaidic of anaseinduced pamenant threshdd shift (NIPTS), whichissomeimes
rderedtossa"nasenad’.

Oned theinitid concemsd the HHE request weswhether or nat thefirefighterswho wereassgned tothe
twoMerphisintaretiond Airpart firedaionswearea gredter risk far hearing lossthenfirefighterswhowere
asgnadtoaher dations To evduatethis arpart fire parsonnd were compered to non-arpart fire parsonndl.
Hrefightascuratly assgned to ather dation #33 or #40 were sgparated fram theret of thegroup and were
do rtadinothesx agegoypingspreviody ddfined. Theereadtsareshoanin Fgure4 and Hgures.,
Thesametyped NIPTSpateansaesamninthesetwo figuresesswassanin Hgure 3. Theareadf initid
dedinein hearing dality issaen a 3000 - 6,000 Hz, and thededineincreese asthe age df thefirefighter
inoeesss Howeve, thefirefighterscurently assgned to thearpart firedations gopesr to maintain better
heaing (i e, lower dB HL vaues) far alonger pariod of time, asisseaninthe compaison of thelessthen 30
yeasad

30- Ayeasgroupsfar thetwo typesof firedaions

A Pearson produd-moment carrdation codfident betwean thefirefightars agesand thetimethet they hed
ben afirefightar wes +0898, addtidicaly sgnificart podtiverdaionghip. Thus befareany further datistical
andyssswere paformed on these data, the hearing chengesresuiting from aging fectshed to be ssperated
fromthedfedsof timeonthejab asafirefighter. Thisweasdoneby usng theage coredtion procecures
published in Appandix F of the OSHA NaiseRegulaion®@ Thesecomedtions attept to subtrect from the:
absaved adomdricted resutsthet partion of heaing losswhichislikdy duesddy to nomd aging ffeds
leaving aresdud lossresuiting from someather souroe which inthiscaseispresumed tobenase
Addtiordly, thefirefigtasweredvided into Sx dffarat yearsof savicecatepgaries Thesx caiegaiesand
theregpadtive number of firefightersfaling into eech areisasfdlows lessthen S years 28, 5to 9yeas 15
10to 14 years 33, 151019 years 67, 20t0 24 years 31, and 5 yearsar grester, 23, Arelly, to smplify the
andysess thetwo heaing leve vaiadles "NIOSH" and "NOISE", ware cdlaulated

A twofadtar Ardyssaf Vaianoe (ANOVA) was cdaulaed for eech of thetwo age-corrected hearing
levd vaiddes Oned thefadtorswesdaion assgment, which could beather a@rpart ar nonsarpart. The
ather fadtor wesfirefighter yearswhich represanted the X yearsof savicegroypings Thereuitsof the



VII.

"NIOH" vaigdde ANOVA ware far dation sssgnmat, aF vdued 006 (p=081), for firefighter years a
Fvdued 1.4 (p=018), adfor theinteradion of thetwo factors aF vduedf 090 (p=048). Thus
nather dation asagnmant nor yearsdf savicessafirefighter wes assodated with heating lossand therewes
no sgnificant interadion bawean thesetwo fadars: Thereditsof the"NOISE vaidde ANOVA weae
dighly dfferet. Aswesssmintheahe andyss nather thesation fadior nor theinteradion of thetwo
factorswesfound to be ddtidticaly Sgnificart, yidding Fvauesof 061 (p=043) and 097 (p=044),
repectively. However, theeffect o firefighter yearswsfound to be gatidicaly sgnificant withaF vdue of
258(p<003).

DISCUSSON AND CONCL USONS

The8hour TWA naiseexposresmessurad during the survey pariod wearedl lessthenthe OSHA PEL of Q0
B(A). BEvenwhenthedoeequivdantstor thethres, 8hour pariodsfar eechfirefighte weresummed torefled the
24-hour work dhifts thedosevdues anly goprceched avdued 50% of thedlowabdledally naisedose Thisreauitis
vay smilar thefindingsreported inaNIOSH sudy a the Newburgh, New Y ark Fire Depatmant® The
dosmete reedingsfar thework dhift weregenardly lessthen 85 dB(A) TWA far thefirefightarsanveyedinthis
dgatmat. Thendseeqoarevduesfor thefirefightersassgned to theMamphisintemeiond Airpart firegations
waedightly higher thenfor thefirefightersassgned to thethree nonrairpart firedations: Rarheps becausedf the
vaicality inherat inthesedtg, the differenceswerenat detidically Sonificart.

Closeingpadion of theindividud dosmeter reedouts how thet themgar sourcedf naiseexpoaureisthecode 3
repone Thel-minnoelevdsinitidly risetovauesinexcessof 106 dB(A), which represanisthedfeds of the
drenadar homs Howeve, thedesd engnenasefromthetrudksand enginesdso contributesto thefirefighta’s
noiseexposre Themeen noiselevdsfar the complete code 3 regponse from digoetch of thedam to the retum of
thevenidetothegationyidded vduesdf 75t083dB(A). TheEMSunitsweaedightly lover, & 775dB(A). Itis
impartent tonatethet dl vehidetypestested dd have maxdimumnoiselevdsinexaessof 0 dB(A). Thisvdued 0
0B(A) isusd by the Nationdl Fire Pratedtion Assodation (NFPA) inits Sianderd on Fre Departmant
Oocuypationd SAety and Heelth Program, NFPA 15009 ssthelevd a whichfirefightersarerenuired tobe
provided and towear hearing pratection devioes

Thenoeasoaaed with theearlly moming araeft adivity from thear fraght company impedsonthetwofire
daionswhich savethearpat. Thenaselevdsfromthisadtivity arenat greet enough to causeany heating damege
They do, however, dsupt thedegp of thefirefightas Duing thenighisgpant & thefiresationsby the NIOSH
invedigetors theinitid arareft flyovers caused theinvedigetorsto beawekened. Thefirefightars somedf whom
reported thet thar degp wesnat disturbed, did how sgnsof dtered desp. Thesaringinthebed hall disgppeared
whilethearadt took dff for the1-1 1/2 hoursof edivity. Hrefighterswearedso aosarved “tossng and tuming' in
their bedsduring thedrareft adivity.

Theresitsof the ANOVA ddtidicd tes of theaudiometric detashow thet theaverape hearing levd sfor the
noisesastivefrequendesa 3,000, 4,000, and 6000 Hz aresgnificantly reduiced esafundion of imeonthejob as
afirefighter. Thissgnificantloss however, doesnat extend downward to thelower frequenaesaf 1,000, 2,000,
and 3000Hz Thisdoesnat meenthet thesefirefightarswill never eqpaienceasgnficat lossof heainginthese
frequendesif they continueto exposethemsdvesto additiond ndse Infadt, quitethe goposte may beexpected
sdnoeressach hesshown thet NIPTSistheresLit of cumulativetraumato theearswhich Sowsdedining hearing s
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long astheear isexpossdtonaise® However, inneither andlysisistheretheindication thet being assigned to one of
thedrpart firegationswill put afirefighter a gregter risk for patentid heating lossfromnaiseeqposre Thedda
dow thet thefirefighter will aooue heating lossa any daionwhereheisassgned under curant pradices of the
MPFD. Theassodation bawesn high frequency hearing lossand time oent asafirefightar hes o been reparted
among firefightarswho partiapeted in the NIOSH audiamdtric teting é the AR Canvertion in Gindnret, Ohio.

Thesedataare paradoxicd inthet thenaisedataweredl bdow curant noise dandards but thet the meesred
hearinglossesweareassoaated with theamount of timepat inthefiresavice: Thisaould beexdanedif this

uvey waenat reresaniative d thefirefightas naseexpoarehidaiesar it mey beevidencethet threcurat noise
reguaionsarenat fully pratedivefor workers hearing. Catainly, thepatentid far high noiseexpoarewas ssmnin
thenoisedosimeter deta. Rarhgs if theadtivity o theffire department wes gredter during the survey pariad, thenthe
TWA vduesmight haveexceeded curant nadsedandards: Thesurvey dso dd nat teke messuremants of
nonHoooupetiondl NaiseexpoaLresor mesaramantsof uniguenoieevanisauch asexodans brokengransar ar
homsthet would nat tum off, or ather loud evertswhich could heveimmediateinpeat on afirefighta’'shearing aality.
Thefatt ramansthet these detaarefurther indicatars of abody of evidencewhich honsadatiticd rdaionghip
between cooupetiondl naiseexposresand hearing lossfor firefighters

RECOMMENDATIONS

Although the dosimeter detado nat exossd the OSHA PEL or theNIOSH REL far noiseexpoarefor theentire
work dhift, theSatidical assodiation beween highfrequency heatinglossand thetimeafirefighter pandsin thefire
Fvice asswdl astheshart tam high naiselevdsmeeaLed during code 3 responsss leed to thefallowing
recommencetions

1 Limittheused waming devicesasmuch aslegdly and pradically posshle Itisknownthet pegdearemare
parogiLelly avareof dengesin dimuli rather then condant dimulaion. Thus intlemittent tgpsof anar hom
aemaredfedivein moving treffic thet the condant sounding of thedevice

2. Waningdevicesshoud bemoved awvay andisdlaed from the parsonnd onthevenide They saudbe
placed onar bdow thefrant bumper wherethe vehidewill adt ssasound shidd framthesrenand ar hom
nose

3. Wamningdevicesshoud bereduoad insound intasity tothelovest levd & whichthey aredill effediveat
detingtreffic.

4.  Bxiding naron-bend, high frequency waming devices paticllaly medhenica Srens should bergalaced with
broedbend, lover frequency waming devices Anexampled thisisan dedronic two-tone (HightLow) Sren.
Thenaronbend, highHreguency devicesarebath maredameging tothefirefighte’sheaing and less
dfedivea waningthepulic. Thesraishighfrepuency soundwill hit avehideinfrant of thefiregoperas
and berefledted rather then pendratethevehide. Lower frequendesare bditer ileto pendrate other
vehides Al thetwotonesrenisacongantly dienging simuuswhichis esmentioned previaudy, mare
perogaudly arousng to peodle
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Sound absamtion metarid can beadded to exiding firegoparatusto isdlae thefirefightersfraomthenose
ouross: Sound-absoring meterid around theengine compartment will reduce nise expoaLrestofire
fighterswho mudt st near theengine: Also, hedt-resgtant, sound damping wrgosaround exnaust menifdds
and edraudt pipeswill reducediesd egnenose

New vehideand equipmant purchesesshoud indude spadificaionson maxdimumnoelevdswhich canbe
dlowadintregparaion o thisequipmat. If & dl feesble a"nattoexcsad” levd of 0 AB(A) doud be
dipulated to mest NFPA 1500 oedifications®

Naiseaurveysshould be conducted paiodicaly throughout the entire dgpartment to document eveniswhich
havethe patentid for excessnaiseexpoare

Implemant ahearing consavation program for thefiredepartmant. Theprogram can betallored to meet the
goadific neadsaf theMamphis Hire Departmant, but should meet theminimum requirements st farth by the
U.S Depatmant of Labor, OSHA.2

Thehearing consavation program shaud indudeaudiomerricteding Preemploymat physcd
examirgionsshoud indudeaheaing te, whichwill saveasabesdineaudogram. Addtiordly, dl fire
fightarsshould betested onananud bedsthvoughout ther firesavice care.

Theusedf hearing pratection devices should be mendated far firefighting perationsthet exossd anoielevd
o DAB(A). Thisindudesriding onthevehidesduing emergency and non-amagancy regponsess traning,
egupmant ussge andfireground gparations: Thehearing pratedtion devices should befumished tothefire
fightersby thedepartimant inthe same manner as ather sty and firefighting equipmeant isissued.

Rrefightasshould betrained about theeffedtsof noseexpoareand heringloss They soudbe
enoouraped to reduce both cooupetiond and recregiond naiseto hdlp prevent the cocurrence of pamanant
naiseinduoad lossof heaing
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Mean 24-hvy OSHA PEL Dose

(Sandard Devidtion)

Maximum 1-min Paiad

No. Code 3 Responsss

TABLE1

24-Hour Noise Exposuresfor Each Hre Saion

HETA 86138

MeamphisHre Dgoatmat
Meamphis Tamnese
Septamber 1986

Sation Numba

12/14 24 28

2.2% 30.2% 250%

(75) (110) (58)

106cB[A] 109dB[A]  1050B[A]

2 16 4

36.3%

(122

106 dBJA]

49.2%

(102)

108cBJA]



MeandB[A] Levd

(Sendard Devition)

Maxdmum 1-min Raiod (AB[A])

Mean Hapsed Time(min)

(Sendard Devition)

No. Code 3 Responsss

Naise Levds Obsarved During Code 3 Responsss

— Fngre
Cab

830

49

106

168

84)

HETA 86-133
MeamphisHre Degoatmant
Marphis Terese
September 1986 .
Vehicle Type
- Truck

Jmpsst Cab Jmpsst
830 34 4.7
(Y] 65 (Y]
106 109 105
177 273 280
949 (155 (163
11 10 9

TABLE2

Tiller

750

)

97

210

)
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Figure 1

Average Dosimeter Noise Levels
HETA 86-138
Memphis Fire Department
September, 19886
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Figure 2

NIGHT TIME STATION NOISE LEVELS
HETA 86-138
Memphis Fire Department
May 14, 1988
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Figure 3

AVERAGE HEARING LEVELS BY AGE
HETA 86-138
Memphis Fire Department
March 18987
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Figure 4
AIRPORT FIRE FIGHTERS' HEARING LEVELS
HETA 86-138
Memphis Fire Department
March 1987
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Figure &

NON-AIPORT FIRE FIGHTERS' HEARING LEVELS

HETA 868-138
Memphis Fire Department
March 1987
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